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EFFECTS OF CLOSING WAX LAKE OUTLET AND CONSTRUCTING MANAGEMENT 
UNIT AND CHANNEL TRAINING LEVEES IN THE ATCHAFALAYA RIVER BASIN 


Introduction 


1. The U. S. Army Engineer District, New Orleans (LMN), requested the 
tests reported herein during a conference at the U. S. Army Engineer Water- 
ways Experiment Station (WES) with personnel from the Lower Mississippi 
Valley Division, LMN, and WES on 13 November 1978. Funds for the study were 
authorized in Intra-Army Order LMNED-79-46, dated 19 January 1979. The tests 
were conducted on the Mississippi Basin Model (MBM) at the Jackson 
Installation of WES during the period February 1979-May 1979. 


ne Sewer 


The Model 


2. The tests were conducted on the Atchafalaya River basin portion of 
the MBM (Plate 1). The model is of the fixed-bed type, reproducing a large 
portion of the Mississippi River and its major tributary system to a horizon- 
tal scale of 1:2000 and a vertical scale of 1:100. General features of this 
model, including appurtenances, instrumentation, and operating procedures are 
discussed in detail in MBM Report 1-4, Description of the Mississippi Basin 
Model, dated 18 July 1951. 

3. The purpose of this study was to aid in developing rating curves 
and water-surface profiles in the Atchafalaya River basin for various flow 
conditions with and without the Wax Lake Outlet closed and with and without 
Land and Water Management Unit and channel training levees. The tests also 
were to give LMN personnel an opportunity to observe flow patterns throughout 
the basin for the various flows with different conditions. Some of the data 
obtained from the tests will be used to recode for the analytical flow 
routing using the HEC6 program. 

4. Prior to these tests, the Atchafalaya River basin portion of the 
model from Simmesport to Eugene Island, La., had been updated to reflect 
1973-74 prototype conditions and adjusted to reproduce closely the stages 


that occurred in 1973. The results of the adjustment were presented in a 
letter report to LMN dated 23 January 1978, subject: Results of Tests of 


the Average Annual Hydrograph in the Atchafalaya River Basin. 


Test Procedure 


5. This study consisted of seven steady-flow tests and eleven hydro- 
graph tests with the Wax Lake Outlet open (1973-74 conditions), with Wax Lake 
Outlet closed, with Buffalo Cove Management Unit levee, with Upper Belle Man- 
agement Unit levee, and with the Atachfalaya River training levees. Test 


conditions are given in the following paragraphs and in Table 1. 


Steady Flow Tests 


Description 
6. With the model to 1973-74 conditions (Wax Lake Outlet open), steady 


flows equivalent to prototype flows of 50,000; 100,000; 200,000; 350,000; 
425,000; 600,000; and 800,000 cfs were introduced at Simmesport on the 
Atchafalaya River and routed to Eugene Isiand where the water surface was 
held to 0.0-ft mean sea level (msl). Wax Lake Outlet was closed with a levee 
to the alignment and grades shown in Plate 2 and these flows were again intro- 
duced and routed to Eugene Island where the water surface was again held to 
0.0 ft msl. Elevations of this levee were determined on the model to confine 
a flow of 550,000 cfs but allow a 600,000 cfs flow to overtop the levee for 
its entire length. Water-surface elevations were recorded for all tests at 
the gaging station shown in Plate 1. The gaging station locations for each 
unit area are shown in the specific area maps (Plates 2-4). 
Results 

7. The results of these tests, listed in Table 2, indicate that clos- 
ing the Wax Lake Outlet with a levee as tested would raise stages throughout 
the basin upstream of the closure levee and lower stages in Wax Lake Outlet 
downstream of the levee for all flows tested. Closing Wax Lake Outlet raised 
stages as far upstream as Simmesport (0.1 ft) for the lowest flow tested 


(50,000 cfs). The maximum amount of rise in stages progressively increased 


with flow until the closure levee was overtopped (from 0.3 ft for a flow of 
50,000 cfs to 3.2 ft for a flow of 425,000 cfs), then decreased for flows 
that overtopped the closure levee (2.2 ft for a flow of 600,000 cfs and 

0.5 ft for a flow of 800,000 cfs). The maximum increase for all flows was at 


the latitude of Charenton, La. 


Hydrograph Tests 


Description 
8. With the model to 1973-74 conditions (Wax Lake Outlet open and 


carrying approximately 30 percent of the Atchafalaya River basin flow), four 
hydrograph flows (Tests 1A-4A in Plates 5-7) were introduced at Simmesport 
and routed to Eugene Tsland where the water surface was held to 0.0-ft msl. 
These four hydrographs were variations of an Atchafalaya River average annual 
hydrograph developed by LMN from prototype data for the period 1950-1974. 
The four variations resulted from assuming different distributions of the 
total flow at the latitude of Red River Landing between the Mississippi and 
Old Rivers. Test 1 assumed 40 percent of the flow to be in Old River and 
60 percent in the Mississippi River. This resulted in a crest discharge at 
Simmesport of 565,000 cfs. Test 2 assumed Old River to be carrying 30 per- 
cent and the Mississippi to be carrying 70 percent, resulting in a crest dis- 
chage at Simmesport of 450,000 cfs. Test 3 assumed the flow through Old 
River to be controlled to maintain a stage of 35-ft msl or below at Acme, La., 
without exceeding a 20-ft water-surface differential at Old River control 
structure. The crest flow at Simmesport for this test was 345,000 cfs. 
Test 4, with a crest discharge at Simmesport of 337,500 cfs, assumed the flow 
through Old River to be controlled to maintain a stage of 35-ft msl or below 
at Acme, La., without considering water-surface differential at Old River 
control structure. With Wax Lake Outlet closed as for the steady-flow tests, 
these same hydrographs were introduced at Simmesport and routed to Eugene 
Island where the water surface was again held to 0.0-ft msl (Test 1B-4B). 

9. The flows for Test 2 were also tested with: the model to 1973-74 
conditions with the Buffalo Cove Management Unit levee, including inflow and 


outflow channels, installed as shown in Plate 3 (Test 2C); with the model to 


1973-74 conditions and Upper Belle Management Unit levee installed as shown 
in Plate & (Test 2D); and with the model to 1973-74 conditions with the 
Atchafalaya River training levees installed as shown in Plate 4 (Test 2E). 
The elevations for the Buffalo Cove Management Unit levee were determined on 
the model to just contain a steady flow of 350,000 cfs. The entrance channel 
to this unit was 120 ft wide at 9-ft msl with one-on-three side slopes. The 
exit channel] was 40 ft wide at 0.0-ft msl with one-on-three side slopes. The 
alignments for these levees and the elevations of the Upper Belle Management 
Unit levee and the Atchafalaya River training levees were furnished by LMN. 
Water-surface elevations were recorded at the gaging stations shown in Plate 1 
and discharge hydrographs were obtained at Eugene Island for all hydrograph 
tests. 
Results 

10. The results of the hydrograph tests are presented in Table 3 and 
shown in Plates 8-160. These results indicate that the closure of Wax Lake 
Outlet would have about the same effect on crest stages of the hydrograph 
flows as it did on the steady flows of the same magnitude. Closing Wax Lake 
Outlet increased crest stages for Tests 3 and 4 a maximum of 2.3 ft, which 
was about the same as for a steady flow of 350,000 cfs, and 2.9 ft for Test 2, 
which was about the same as for a steady flow of 425,000 cfs. The maximum 
increase in stage (3.4 ft) occurred at the crest of Test 1 when the discharge 


just overtopped the closure levee. 


Conclusions 


11. A comparison of results of Test 2C with those of Test 2A indicates 
that constructing Buffalo Cove Management Unit levee (Plate 3) would have no 
effect on stages of the Average Annual] Hydrograph except in the West 
Atachfalaya basin upstream of the unit. The maximum increase in crest stages 
was 1.6 ft at Lower Grand Bayou. 

12. Constructing Upper Belle Management Unit levee (Plate 4) would in- 
crease crest stages of the Average Annual Hydrograph in the East Atchafalaya 


basin upstream of the unit and in the West Atchafalaya basin just upstream 


and along the unit (Test 2D versus 2C). The maximum increase was 1.9 ft at 
Bayou Sorrel. 

13. Constructing the Atachafalaya River training levees (Plate 4) 
would increase crest stages of the average annual hydrograph in the main chan- 
nel and in the West Atchafalaya basin by as much as 1.1 ft and lower those in 


the East Atchafalaya basin by as much as 0.6 ft. 
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2A 


2B 


2C 


2D 


2E 


3A 


3B 


4A 


4B 


Average Annual Flows at 
Simmesport, LA, with 


Miss. R. Flow-60%(1) 
Old R. Flow -40% 


Miss. R. Flow-60%(1) 
Old R. Flow -40% 


Miss. R. Flow-79%(1) 
Old R. Flow -30% 


Miss. R. Flow-70%(1) 
Old R. Flow -30% 


Miss. R. Flow-70%(1) 
Old R. Flow ~-30% 


Miss. R. Flow-70%(1) 
Old R. Flow -30% 


Miss. R. Flow-704%(1) 
Old R. Flow -30% 


35-ft plan at ACME(4) 
with head restriction 
at Old R. Channel 
Structure 


35-ft plan at ACME(4) 
with head restriction 
at Old R. Channel 
Structure 


35-ft plan at ACME(5) 


without head restriction 


at Old R. Channel 
Structure 


35-ft plan at ACME(5) 


without head restriction 


at Old R. Channel 
Structure 
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Table 1 


Test Conditions 


“water-Surface Elev. 
in ft msl held at 
Eugene Island Shines 


0.9 


ee 


Wax Lake 


Outlet 


Spen(2) 


Closed (3) 


Inen(2) 


Closed(3) 


Cpen(2) 


Open(2) 


Open(2) 


Open(2) 


Closed(3) 


Open(2) 


Closed (3) 


Corditions 


in Basin 


1973-74 


1973-74 


1973-74 


1973-74 


(4) 


(7) 


(8) 


1973-74 


1973-754 


1973-74 


1973-74 
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Table i (Notes) 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(7) 


(8) 


Distribution of flow at latitude of Red River Landing. 

Wax Lake Outlet open as during the 1973 flood with approximately 302% of the 
Atchafalaya River Basin flow passing Calumet, LA. 

Wax Lake Outlet closed by a levee to an elevation that contained a flow of 
550,000 cfs but was overtopped with a flow of 600,000 cfs. See Plate 2 for 
levee location and grade. 

Flow through Old River controlled to maintain a stage at Acme, LA, of 35 ft 
msl or below without exceeding a 20-ft water-surface differential at Old 
River Channel Structure. 

Flow through Old River controlled to maintain a stage at Acme, LA, of 35 ft 
msl or below without considering water-surface differential] at Old River 
Channel Structure. 

Conditions in the basin were the same as those for 1973-74 except the Buffalo 
Cove Management Unit levee with inflow and outflow channels was installed. 
See Plate 3 for location and grades. 

Conditions in the basin were the same as those for 1973-74 except the upper 
Belle Management Unit levee was installed. See Plate 4 for location and 
grades. 

Conditions in the basin were the same as those for 1973-74 except the 
Atchafalaya River Channel training levees were installed. See Plate 4 for 
location and grades. 
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